Interleukin-18 promotes fibroblast senescence in pulmonary fibrosis through down-regulating Klotho expression.
Idiopathic pulmonary fibrosis (IPF) is a lethal disease of unknown aetiology that largely presents in the elderly. The mechanisms related to aging such as fibroblast senescence have been strongly implicated in pathology of IPF. We have previously demonstrated the protective effects of IL-18 binding protein (IL-18BP) against bleomycin (BLM)-induced pulmonary fibrosis (PF) via inhibition of epithelial-to-mesenchymal transition. However, the role of IL-18 in fibroblast senescence in PF is still unknown. The aim of this study was to investigate the effects of IL-18 on fibroblast senescence in the development of PF. We found that SA-β-gal positive cells, the proportion of cells in G1 phase, and expressions of p21 and p53 were increased in primary lung fibroblasts isolated from BLM-challenged mice, while the fibroblasts from IL-18BP-treated mice showed decreased senescence propensity. We further demonstrated that IL-18 was sufficient to trigger senescence of primary lung fibroblasts. The senescence-associated secretory phenotype (SASP) of fibroblasts treated with IL-18 robustly stimulated a fibrotic phenotype in pulmonary fibroblasts. Moreover, the expression of Klotho, an anti-senescence protein, was down-regulated after IL-18 treatment in primary lung fibroblasts. Overexpression of Klotho reversed the senescence and SASP induced by IL-18 in lung fibroblasts. In summary, we reported for the first time that IL-18 promoted the lung fibroblast senescence and SASP in PF through blocking Klotho pathway. Neutralize IL-18 by IL-18BP exhibited antifibrotic effects partly by suppressing lung fibroblast senescence in PF. It contributes to the growing evidence that IL-18 could be a therapeutic target for PF.